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In RAN1 #116 meeting, the following agreements are made on enhancement for asymmetric DL sTRP/UL mTRP scenarios:
	Agreement
For the asymmetric DL sTRP/UL mTRP deployment scenarios, support to associate a UL TCI state with a PL offset:
· When a UL TCI state associated with a PL offset is applied for the PUSCH/PUCCH/SRS transmission, the UE shall calculate the Tx power of the PUSCH/PUCCH/SRS based on the DL PL RS and PL offset associated with this UL TCI state.
· Reuse the legacy uplink power control formulation by replacing legacy PL with UL PL which is derived from the DL PL RS and the PL offset.
· FFS: The UE can update UL PL in a way that new UL PL = current UL PL + an update delta indicated by the NW. 
· Note: it does not intend to increase the number of maintained PLs per cell.
· FFS: whether to support associating joint TCI state (if supported) with a PL offset.
Further study whether/how to apply a PL offset on PDCCH-order PRACH transmission too.
· FFS: how to determine the Tx beam of PRACH towards UL TRP 
· Note: this does not imply to support 2 TA for single-DCI based system.

Agreement
To facilitate the asymmetric DL sTRP/UL mTRP deployment scenarios, support configuring two closed-loop PC adjustment states for SRS in one CC, both of which are separate from that of the PUSCH.

Agreement
Study how to indicate TPC command for those two SRS CLPC adjustment states through DCI when the UE is configured two SRS CLPC adjustment states, down-select from the following options:
· Option 1: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA;
· Option 2: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeB;
· Option 3: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB;
· Option 4: enhance DCI format 1_1 and/or 0_1 to indicate TPC for SRS CLPC adjustment states
· Option 5: enhance the legacy DCI format 2_3 by introducing a new Type for higher layer parameter srs-TPC-PDCCH-Group
· Option 6: new DCI format to indicate TPC for SRS CLPC adjustment states
· Other options are not precluded.
For the Options1, 2, 3 and 5, consider at least the following Alts as possible examples:
· Alt1: In DCI format 2_3, add one additional TPC command for each CC configured with two SRS CLPC adjustment states, 
· the first TPC command is associated with the first SRS CLPC adjustment state and the second TPC command is associated with the second SRS CLPC adjustment state.
· Alt2: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3 
· This 1-bit closed-loop-indicator indicates the first SRS CLPC adjustment state or the second SRS CLPC adjustment state. 
· Alt3: use two different TPC-SRS-RNTIs for DCI format 2_3: 
· DCI format 2_3 with CRC scrambled with the first TPC-SRS-RNTI and the second TPC-SRS-RNTI indicates the TPC command for the first and second SRS CLPC adjustment state, respectively. 
· Alt4: Implicit method: 

Agreement
To support two SRS CLPC adjustment states, study and possibly down-select at least one from the following Alts:
· Alt1: SRS CLPC adjustment state is associated with SRS resource set
· Alt2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states
· Alt3: Add one extra parameter in P0AlphaSet-r17 of TCI state to indicate one of those two SRS CLPC adjustment states
· Alt4: SRS CLPC adjustment state is associated with SRS resource usage type
Note: Other alternatives are not precluded

Agreement
Down-select one from the following alternatives:
· Alt1: Use only RRC to update the PL offset associated with the UL TCI state
· Alt2: In addition to RRC, MAC-CE can be used to update the PL offset associated with the UL TCI state
· FFS: Details on MAC CE

Agreement
For the asymmetric DL sTRP/UL mTRP deployment scenarios, separate DL/UL TCI state mode of Rel-17/18 unified TCI framework can be configured for both FR1 and FR2.
· Joint TCI state mode can be configured at least for FR1



In this contribution, we provide our view on two separate closed-loop PC adjustment states for SRS and pathloss offset configurations to facilitate accurate calculation of the pathloss associated with the micro nodes. 
Discussion  
Closed-loop PC for SRS
If a UE supports two separate closed loop PC adjustment states for SRS, the transmission power of an SRS transmission is based on which closed loop power control adjustment state shall be determined. In RAN 1 #116meeting, following methods were discussed.
	Agreement
To support two SRS CLPC adjustment states, study and possibly down-select at least one from the following Alts:
· Alt1: SRS CLPC adjustment state is associated with SRS resource set
· Alt2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states
· Alt3: Add one extra parameter in P0AlphaSet-r17 of TCI state to indicate one of those two SRS CLPC adjustment states
· Alt4: SRS CLPC adjustment state is associated with SRS resource usage type
Note: Other alternatives are not precluded


In Rel-15/16 framework, the power control adjustment state for SRS is configured per SRS resource set by higher layer parameter srs-PowerControlAdjustmentStates. The default value or  srs-PowerControlAdjustmentStates setting sameAsFci2 indicates the first loop and the second loop of SRS power control adjustment state same as PUSCH; the separateClosedLoop indicates the one closed loop PC adjustment states for SRS separate from PUSCH. In Rel-19,  with the introducing of two separate closed loop PC adjustment states for SRS, another value of srs-PowerControlAdjustmentStates, e.g., separateClosedLoop2 can be introduced. And the legacy parameter separateClosedLoop  and separateClosedLoop2 are used to indicate the first loop and the second loop of SRS power control adjustment state separate from PUSCH respectively. 
In unified TCI framework, the power control parameters including 𝑃O_UE_SRS,𝑏,𝑓,𝑐(𝑞𝑠), 𝛼SRS,𝑏,𝑓,𝑐(𝑞𝑠) and SRS power control adjustment state  is provided by p0AlphaSetforSRS associated with a TCI-State or TCI-UL-State. But the high parameter closedLoopIndex-r17 cannot indicate whether the SRS uses the same closed loop PC of the PUSCH transmission or separate closed loop PC . One option is using the legacy parameter srs-PowerControlAdjustmentStates to indicate whether same or separate closed loop PC adjustment state is used for a SRS resource set. If 'separateClosedLoop' is configured, closedLoopIndex-r17 in the TCI state further indicates the first or the second separate closed loop power control adjustment state. Another option is introducing a new parameter in p0AlphaSetforSRS associated with a TCI-State or TCI-UL-State to indicate whether same or separate closed loop PC adjustment state is used and closedLoopIndex-r17 further indicates which closed loop power control adjustment state is used for calculation SRS transmission power as in fig 1. 
	P0AlphaSet-r17 ::= SEQUENCE { 
p0-r17                      INTEGER (-16..15) OPTIONAL, -- Need R 
alpha-r17 Alpha             OPTIONAL, -- Need R 
closedLoopIndex-r17         ENUMERATED { i0, i1 } 
srs-PowerControlState      ENUMERATED {sameClosedLoop, separateClosedLoop}
}


Fig 1. Configuring same or separate closed loop PC in p0AlphaSetforSRS
Therefore, we propose that 
Proposal 1: To indicate the closed loop power control adjustment states for a SRS resource:
· Support Alt 1 in Rel-15/16 framework;
· Support Alt 2 or Alt 3 in Rel-17/18 unified TCI framework. 
In current specification, only DCI format 2_3 can indicate TPC for SRS if srs-PowerControlAdjustmentStates indicates a different power control adjustment states between SRS transmissions and PUSCH transmissions. Reuse DCI format 2_3 to indicate TPC for SRS with separate CLPC adjustment states from PUSCH is simple and spec impact is small. In RAN1 #116, DCI format 1_1 and/or 0_1 was proposed to indicate TPC for SRS CLPC adjustment states. If DCI format 1_1 is used to indicate TPC for SRS CLPC adjustment states, a PDSCH shall also be scheduled. If DCI format 0_1 is used to indicate TPC for SRS CLPC adjustment states, a PUSCH may be scheduled and different TPC shall be indicated for PUSCH and for SRS with separate CLPC adjustment states from PUSCH. Besides, Rel-19 UE and legacy UE may be not compatible since DCI format 1_1 and/or 0_1 cannot indicate TPC for both a Rel-19 UE and legacy UE while DCI format 2_3 could. It is more flexible to use DCI format 2_3 to indicate TPC for SRS with separate CLPC adjustment states from PUSCH. Therefore, we support DCI format 2_3 to indicate TPC for SRS with separate CLPC adjustment states from PUSCH.
Two types of TPC command for SRS are supported, i.e., typeA and typeB. TypeA-SRS-TPC-PDCCH-Group is used to indicate multiple TPC commands for multiple CCs and TypeB-SRS-TPC-PDCCH-Group is used to indicate one TPC command for the CC. We think two separate closed loop power control states can also be supported in CA and both typeA and typeB should be supported to indicate TPC command for SRS with two separate closed loop power control adjustment states.
Proposal 2: On indicating TPC command for SRS with two CLPC adjustment states, support 
· Option 3: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB. 
Up to Rel-18, there is only one separate power control adjustment state for SRS, so the TPC command indicated to a UE is definitely for the one separate closed loop SRS power control adjustment state. If two separate closed loop power control states are configured for SRS, how to indicate TPC command for SRS for each separate closed loop power control state shall be specified. Following methods were discussed in RAN1#116: 
· Alt1: In DCI format 2_3, add one additional TPC command for each CC configured with two SRS CLPC adjustment states 
· the first TPC command is associated with the first SRS CLPC adjustment state and the second TPC command is associated with the second SRS CLPC adjustment state.
· Alt2: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3 
· This 1-bit closed-loop-indicator indicates the first SRS CLPC adjustment state or the second SRS CLPC adjustment state. 
· Alt3: use two different TPC-SRS-RNTIs for DCI format 2_3: 
· DCI format 2_3 with CRC scrambled with the first TPC-SRS-RNTI and the second TPC-SRS-RNTI indicates the TPC command for the first and second SRS CLPC adjustment state, respectively. 
· Alt4: Implicit method
We think one method is enough to indicate the TPC command for SRS with two separate CLPC adjustment states. Compare these methods, although alt1 can transmit the TPC commands for SRS  with different separate closed loop PC loops adjustment states simultaneously, but the spec impact is relatively large. Considering the limited payload size of DCI format 2_3, a DCI format 2_3 may carry TPC command for SRS for a much reduced number of UEs in alt1. Alt 3 is simple and is compatible with legacy UE but it may involve some related work in RAN2. Alt2 reuses same method as TPC command indication for PUSCH and PUCCH transmission and has the least spec effect. Therefore, alt 2 is preferred. 
Proposal 3: Support Alt 2 to indicate TPC command for SRS configured with two separate closed loop power control adjustment state:
· Alt2: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3 
· This 1-bit closed-loop-indicator indicates the first SRS CLPC adjustment state or the second SRS CLPC adjustment state.
2.2 Beam indication for asymmetric DL sTRP/UL mTRP deployment scenarios
According to the agreements of last meeting, it is already agreed that joint TCI state mode can be configured at least for FR1. It is known that the source RS of a joint or DL TCI state can only be a DL RS (CSI-RS or SSB). In FR1, since UE’s spatial domain filter is omnidirectional, then a joint TCI state can be applied for a UL transmission. While in FR2 where UE’s spatial domain filter is directional, if a UL transmission is transmitted to a micro TRP whose spatial domain filter is associated with the micro TRP, a joint TCI state can’t be applied for the UL transmission since the source RS of the joint TCI state is transmitted from the macro TRP but not the micro TRP. Therefore, we propose that:
Proposal 4: Joint TCI state mode can only be configured for FR1. 
There is only one DL TRP and there may be two UL TRPs in asymmetric DL sTRP/UL mTRP deployment scenarios, therefore, up to 2 joint TCI states are indicated in each codepoint of a TCI state activation MAC CE if joint TCI state mode is configured. And up to 1 DL TCI state and up to 2 UL TCI states are indicated in each codepoint of a TCI state activation MAC CE if separate TCI state mode is configured. If joint TCI state mode is configured, then two indicated joint TCI states are indicated by a TCI field in a DCI which follows the legacy specification, where the first indicated joint TCI state is applied for DL transmissions which is same to R17 S-TRP unified TCI state framework and one or two of the two indicated joint TCI states are applied for a UL transmission which is same to R18 S-DCI based M-TRP UL transmissions. If separate TCI state mode is configured, then one indicated DL TCI state and two indicated UL TCI states are indicated by a TCI field in a DCI which follows the legacy specification, where the indicated DL TCI state is applied for DL transmissions which is same to R17 S-TRP unified TCI state framework and one or two of the two indicated joint TCI states are applied for a UL transmission which is same to R18 S-DCI based M-TRP UL transmissions. Based on the analysis above, we propose the following proposals:
Proposal 5: If joint TCI state mode is configured for asymmetric DL sTRP/UL mTRP deployment scenarios,
· Indicate up to two joint TCI states in each codepoint of a TCI state activation MAC CE.
· When two joint TCI states are indicated, the first indicated joint TCI state is applied for DL transmission and both TCI states can be applied for UL transmission.
Proposal 6: If separate TCI state mode is configured for asymmetric DL sTRP/UL mTRP deployment scenarios,
· Indicate up to one DL TCI state and up to two UL TCI states in each codepoint of a TCI state activation MAC CE.
· When one DL TCI state and two UL TCI states are indicated, the DL TCI state is applied for DL transmission and the two indicated UL TCI states are applied for UL transmission. 
It is agreed in RAN1#116 that a UL TCI state can be associated with a PL offset. However, it is also agreed that joint TCI state mode can be configured at least for FR1 for asymmetric DL sTRP/UL mTRP deployment scenarios. Since joint TCI state is applied for UL transmission in joint TCI state mode, therefore, a joint TCI state can be associated with a PL offset too. Thus, we propose that:
Proposal 7: Support that a joint TCI state is configured with a PL offset.
According to the agreement of last meeting, down selecting should be performed between the two alternatives for the updating of a PL offset, wherein in Alt 1 only RRC can be used to update the PL offset and in Alt 2 MAC-CE can be used to update the PL offset in addition to RRC. Considering that the updating by a MAC CE is faster than the updating by RRC, we support Alt2. Since PL offset is related to PL RS and up to 4 PL RSs can be monitored by UE, in our opinion, up to 4 PL offsets per serving cell can be configured where each PL offset can be updated by MAC CE. Therefore, we propose that:
Proposal 8: Support using MAC-CE to update the PL offset associated with the UL TCI state.
Proposal 9: Configure up to 4 PL offsets per serving cell for asymmetric DL sTRP/UL mTRP deployment scenarios. 

Conclusion
As a summary, we have the following proposals on enhancement for asymmetric DL sTRP/UL mTRP scenarios:
Proposal 1: Proposal 2: To indicate the closed loop power control adjustment states for a SRS resource:
· Support Alt 1 in Rel-15/16 framework;
· Support Alt 2 or Alt 3 in Rel-17/18 unified TCI framework.
Proposal 2: On indicating TPC command for SRS with two CLPC adjustment states, support 
· Option 3: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB. 
Proposal 3: Support Alt 2 to indicate TPC command for SRS configured with two separate closed loop power control adjustment state:
· Alt2: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3 
· This 1-bit closed-loop-indicator indicates the first SRS CLPC adjustment state or the second SRS CLPC adjustment state.
 Proposal 4: Joint TCI state mode can only be configured for FR1.
Proposal 5: If joint TCI state mode is configured for asymmetric DL sTRP/UL mTRP deployment scenarios,
· Indicate up to two joint TCI states in each codepoint of a TCI state activation MAC CE.
· When two joint TCI states are indicated, the first indicated joint TCI state is applied for DL transmission and both TCI states can be applied for UL transmission.
Proposal 6: If separate TCI state mode is configured for asymmetric DL sTRP/UL mTRP deployment scenarios,
· Indicate up to one DL TCI state and up to two UL TCI states in each codepoint of a TCI state activation MAC CE.
· When one DL TCI state and two UL TCI states are indicated, the DL TCI state is applied for DL transmission and the two indicated UL TCI states are applied for UL transmission.
Proposal 7: Support that a joint TCI state is configured with a PL offset.
Proposal 8: Support using MAC-CE to update the PL offset associated with the UL TCI state.
Proposal 9: Configure up to 4 PL offsets per serving cell for asymmetric DL sTRP/UL mTRP deployment scenarios.
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